ABSTRACT. Cerro Charquini, Bolivia (Cordillera Real, 5392 m a.s.l.) was selected as a site to reconstruct glacier recession since the maximum of the Little Ice Age (LIA) in the central Andes. Five glaciers, located on differently exposed slopes, present comprehensive and well-preserved morainic systems attributed to former centuries. The moraines were dated by lichenometry and show a consistent organization on the different slopes. The past geometry of the glaciers was reconstructed using ground topography and aerophotogrammetry. Lichenometric dating shows that the LIA maximum occurred in the second half of the 17th century, after which the glaciers have receded nearly continuously. Over the last decades of the 20th century (1983-97), recession rates increased by a factor of four. On the northern and western slopes, glaciers receded more than on the southern and eastern slopes (by 78% % and 65% % of their LIA maximum area, respectively). The mean equilibrium-line altitude (ELA) rose by about 160 m between the LIA maximum and 1997. Recession rates were analysed in terms of climatic signal, suggesting that glacier recession since the LIA maximum was mainly due to a change in precipitation and that the 19th century may have been drier. 
INTRODUCTION
Much evidence indicates that tropical glaciers were far more extensive in past centuries. This is especially true during the Little Ice Age (LIA), which is well documented for some mountain ranges in the Northern Hemisphere such as the European Alps and the Canadian Rockies (Le Roy Ladurie, 1967; Grove, 1988; Luckman, 2000) , and also identified in the tropical Andes (Broggi, 1945; Hastenrath, 1981; Clapperton, 1983; Ames and Francou, 1995; Francou, 2004) . In the Cordillera Real, many moraines attributed to the LIA exist below the present glacier snouts, and the maximum extent has been considered the most prominent phase of glacier advance of the entire Holocene (Gouze and others, 1986) . However, few studies have yet been able to accurately date glacier fluctuations over this period (Solomina and others, in press). The large uncertainties involved in dating these glacier fluctuations are partly due to the dating method using 14 C (Gouze and others, 1986; Seltzer, 1992) , an isotope with atmospheric production rates that have varied over recent centuries, precluding dating within the last 300 years (Reimer and others, 2004) . Information obtained from ice cores retrieved in the Andes has made it possible to roughly estimate the LIA's limits between the 15th and the late 19th centuries (Thompson and others, 1986) . However more accurate dating of glacier evolution within this period requires other proxies.
Moraines are often used to date fluctuations and to reconstruct glacier areas and volumes with good accuracy. In the tropics, moraines are well preserved because reworking by frost penetration in the ground and snowmelt is extremely limited. Moreover, time lags between glacier mass-balance variations and the dynamic response of the snouts are generally short, i.e. one to a few years (Francou and others, 2004) , particularly for the small glaciers (<0.5 km 2 ) that represent about 80% of the glacier area of the Cordillera Real, Bolivia (Jordan, 1991) . Thus the moraines deposited by these small glaciers are believed to represent the form of the glaciers in an equilibrium state.
The aim of this paper is to describe the glacier evolution since the LIA maximum for this tropical Cordillera using moraines dated by lichenometry and to infer climate changes from these fluctuations.
STUDY AREA
Cerro Charquini (16817' S, 68809' W) is located 20 km northeast of La Paz, midway between Glaciar Zongo and Glaciar Chacaltaya where a permanent observation programme involving mass-balance, hydrological and energybalance measurements has been run for more than a decade (Francou and others, 1995, 2003; Wagnon and others, 1999) .
Despite the relatively low elevation of the summit (5392 m a.s.l.), glaciers with similar morphology are present on the different slopes, allowing aspect effects to be analysed without interference from other factors. The Cerro Charquini glaciers are small (<0.5 km
